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i s B«oa«d for doaootlo «• volS. • • for Intaotriol pitrpeooa* I t 
i« o r a l l y r o ^ r o d for oiprioiaturttX uoo» floli tauei^Ag md povor 
ganoratlOAf in faot tlio eaa« v«tor r««oitrooo aro uo«d for tho 
diopooal of waotoo of a l l klado* ThXm loodo to probloao of votor 
OQBtmiliiatloii* Tho indlscrlBiiiiato roloaao of industrial waatoOf 
aovaflro offlttiMita, itmlximgn of art i f loial nitrod^aaotia fortiUsorat 
paatioidea and horbioldoat radio aotiTO vast as, froa ateaio aacirij 
•atabliahaaaats eoid lioatad disoliariffa from thomal povar 8tati<»ia 
ara aoao of tha laaiB factora raaponaibla for tha pollution of oar 
Atpiatie aairiroiimeiit* All tiwaa laaka watar pollatad luid unfit 
for taaaaa eonsuiBptioii and oauaa ^aat daaaga to fiahaa and otter 
aquatla l i fa* 
XLaliaa ara a 9mire9 of national iaooaa mA ara of 
iaaattaa inportanoo aa food. India liaa a Taat vaalt^ of aariaa 
aa nai l as inlaftd fiaterlaa raaouroaa and t t e aollaotlYa laaftk 
of our rivara, thair aain trilmtariaa and aauala ruaa ta apprailo 
aataXjr 1 #40,013 kiloMotora. Sho tfimtal national inaoMa f^ raa 
flaltariaa iAalndia« fiaii aultura aad faming ia aora thaft asa 
tliaaaaiid araraa of vvLjfmt* iagr aartalitr «f t^^ih fra« i»d««trial 
«aataa» vidaapraad and oftatt indlsarlalaata uaa of paatialdaa aad 
••vaga polXntiaii ia tliarafova Uabla ta etmti* aonaidtralila laaa 
to tha ttstiannl inaasa* 
tfmt iMAvmtwlwX ylMitSt miter vliielk i« 4ia9h«figaA iM%9 t t e 
rlT*ra MI A tlw l«k««» «fl*r i t Iu« IIMA ti«#A for tli* oMl i ig 
• f iBiastrlal pXa«t«» Oftnee troMBftoiis 4tfMiff« of ft^uatlo Xlfo* 
TlioFo i« a Mtad«i iftoroMW in t«Mp«v«ttupo of tlM mitor ia • lako 
or ft r&Tor «id this romlto in sigiiifioMiit aortaXity of tho fi«b 
fflOSA. Piahoo wliieh aurriTO thoao taaporaturoa offean do aot 
roprodttoo, ind atudiaa at tha Bhaba Atoaio Raaoaroh Contra, 
Bonliay hava ahoan that thtsr dia vhon tho toai)>oratura of watar 
ia raiaod 1>«grand 37*0«0« 
!?hara ara a larga nunbar of l o t i o , lantio and paroaial 
water raaooreoa in Ali^arh diatzdot which aro maad for irrigation, 
fiah oatoh rmd power jccanaratlon. Sha praaaat inTaatigatioaa were 
tharefora, aada to atudy tha daletarioiaa affacte that tha heated 
watar diaoharged in tha Upper iani^ ea Canal from tha two power 
ffoneratinip atationa located at a atretoh of about three kileaotera 
at Eaai^^ar, Aligarti Mar hare on the oooaranea of freah watar 
fiahea in tha araa* Praliainaxy obaarrationa mx tha lianoioiar 
of tha watar ao poillntad hawa alao been aada* 
O 
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Th« d»T«Iepaint of vat«r poUutioa •el«iiett tm m&f 
tlutfi a ecatury «l.d and a aiw^r of w9rtt9Tm lurr* ntudl^d tb* 
problon. Hiammr, aot nraeh progross was Bad* t i l l ilia ad.d 
tvmitiath eoatmry vfaan I t baoaaia Imoim that in hi^lHy laduatrla* 
lioad oountrlaa lika tha tJnitad Kingdoa and th» TTnltid Stataa of 
Jnarioat toxlo afflueate and waata watara ooold oraata aarioua 
pollution problama* 3halford (1917) aada an attai^^t to find out 
suitable oathoda to radnea tha haraful affaota of gaa vaataa <m 
flahes eapeolally id.tli rafaranoa to staraara pcCLlution wblla 
f^alba (1928) nade a bloloijlcnl aurviy of tlia tJppar .liaalaalpl 
iflth refar«nca to pollution md Oarpantar (1930) daaorlbad tba 
rola of alnln^ waatea In tha dastruotlon of Tivarlna flaharlaa. 
Farral (1930) obaarrad ohangas In tha bottom fauna of tha 
poUtttad araa in St. Lavarmoa Vatarahad and la 1976 3tapb«i 
stadiad tha lathal affaota of tba dlffarvnt poUutaata la aa 
agaatio aaviroaaaat, Kats aad i«afla (1952)*i>lderdioa aad 
Bratt (1952) md Whltnar aad Spindlar (1992) atudlad tha affaota 
of aawaga aad kvaft a l l l watrtaa oa i^ &fiaSbZBSlBliJEP* > i^^3.a 
Brlehaaa (1951) aetad tha dalatavloaa affaeta of phanOl, 
orthooraaol aad paraoraaol oa JPItiliim fhtrt iH-
Xt has gaaarally baaa obaarrad that huaaa yi^olatloa 
aad indaatxlal grawth al<m« tha rlTara hara raaaltad la Tlrtaal 
• l iaiaatioa of tha f ish tmmm. Klaia (1962) abaavrad that hoaaa 
pafvlatioB aad iaftistyial «sp«vth altac tha viTara* Karsigr tfid 
XvwilX VMMlttd lA t)i« Tirtttal «ai«U«lieii of a l l fSMh Uf« 
f!ro» tlMM •tMaiM in fti«a.«&4» Hopklnay ^laltsotf and M«]liXllA 
(1991) o1i««rT«d th« •ff«e%« of onvironMoataX. oondltiona on tte 
fMUPVlTfa* gvowtli and roproduotlon of Oyotor population mhk^tk 
vaa found to havo dooXlAod aftor tbo inatalXatlon of a aalplilto 
proQoaa puXp and papor nilX* OaLtaoff ot al (1938) alao notiood 
a doeliAa in tha produotion of Oyator population in tha York 
ri^er on Ohoaapaaka Bigr* ifhoro a kraft prooaaa ptap and papar 
Kill waa inatallad* 
Iforhmm (1887) atudiad tha of foot a of organic pollution 
on tha biologioal oomnanitioa of tha Xllinoia Hiror* Latar on 
Hiohardaon (1924t 1925 and 192B) daralopod a ayatan for tlaa 
elaaaification of pollutad waters on tha !»a8ia of tha praaanea 
or abaanoa of the pollutants* Kolknita and Naraatm (1908 and 
1909) auooaadad In aYolvin^ a ayataa of aonoa of or^emioally 
polluted watera and claaaifiad a great nual»er of nioroaoopie 
aa wall aa lilishar planta and aniaala aeoording to oonditiona 
under ifhioh theaa or^aniaaa oould bo found* 
ilthottirb the iiqpertanoo of tha problona of OBTiron-
aantal pOUutioa haa bo«ii raaliaed in India for aavaral daoadaa» 
•oigr l i t t l e haa been done to oolra tha problan* The firat 
editorial note eppread in the ^Oarrent Seienee* in 1998 on tha 
probleaa of water pollution and in 1942* Bora aade a brief 
referenoe to the pellutioa of atreaaa in India and i ta effeet 
on fiahaviea* Xmtar on Hera and Hair (1944) pointed out the 
dancera to £L«h l i f e by the industrial vastea at Han^eo 
(Sarjaelinff)* Mmm (t944)»BhiiHMher wd iNrrid (194<)» 
BliaidtttrsB (f947)» 9«i«pati and OhMko (1951) and 9«x«ia j t j ; ^ 
(1966) strMsad tli« ti««d to mstrf out •xtMslT* •tttdl«« m. 
poUtttlon in rl¥«r« t o •avo tbo flail o&d otlisr l i f o froa tiM 
injuzloiui of foots of induotjplal watOto«« Hotnanl s^d liio 
iUioooiatoo (1956) aodo oboorratlono on tho pollution In tlio 
rlTor 3ono vhioh vao oauaod liy tho toxle offluoato of Aolitao 
Induatrios at BalBiana^ar« Bihar, and polntod oat tliat Indaatrlal 
waatoa faXllni; In tho rivers threatonod tJ^ o Tor^ oxistoaoo of 
aquatlo fatma* I'holr olsaorvatlona rereal that Industrial vaatea 
effoot tho fish hy "doploting tho oxygon ooneontration to lothal 
loYOlsi rsduoin^ tho dlssolvod oa^,a^ to a loir lovolf forainsr a 
blanket of sasponded orsfanlo or inortanlo aattar oaa tho rlY*»r-
|)«d whioh i!d*|ht ©ffcot tim ccmdition of oslstoneo of tho fish 
food organisas at tho bottom^ nnd dioeharfl^is; dirootly toxic 
mibstnnoeo nhieh, ovon aftor dilution with rlTor wator, roraain 
at a eono«itration higher than tho lothal l i a i t s for fish*** 
Qasia and Rohaan. (I960) and then iloorifOt Qasia and Qaaryum (1966) 
detominod tho oxtmt of polluticm in Kallaadi at Bulandshahar 
and obsorrod a hi^ h^ f ish aortallty duo to offlu«its froa sofsr 
• i l l * aiailarly Baaorjoo and HotwiOii (1960) found that vastos 
froB stt#ar oano faotory oould brin^ about suoh altorati«a la tlio 
phjrsloalf ohoaieal and biologioal oharaotoristios of stroaa water* 
David and RiQr (1966) studied the pollution of tho xlTor Oaha by 
su^ar and dist i l lafy offluoats and obsoxrod the saao adrerso 
of foots on aq;uatio l i f e vbat Motvtfii jji jj^ (1996) bad earlier 
obsorred in tbo ease of the rivert Seao* Eeeontly 01iosbt K^ r sad 
Balalcrlsbnin (1979) ooaiaetod a detailed study of pollutioB ia 
til* Roo^Mr ••taioegr ooir«riag 95 diff«r€Bt typva of fa«tori«i« 
I t vas 9to»«rr«d that ifeh« follu-lanta di«eluue'^ «d Iqr 4ULfltlIX«ary, 
jraMTt, eottottt text l l«t tmmwy and pulj and jpapav uslta 
tos«%li«r vitli liighly aeldio and tozlo vaataa from rvfom taxtlla 
advaraalj affaot tha tXmh^xy reaourooa* 
Probably baoauaa of Ita influanee cm tha phyaiOloi^oal 
acology of acpiatie orgazilaia«t tanparatura hna a taaeh pronounoad 
affaot on aquatic l l fa« 1!hovM?h oonaidairable Anta, axLats oa tba 
tharsial l i o l ta of Tarloua spaoiaa of aquatio or^aaiasB, our 
knowladi^ of tha oaueaa of thamtnl doath i s Tary mmn^er indaad. 
Cooking (1959) has au^gasted that tlaaua aoBtoxin uny ba tha o^aaa 
of d«*ath of aqurttic anliOftls at ttpper lathaX taffiparatuzHiat 'ind 
this haa racantly baan ocaiftraad by Im^haa rmd ^iobarts (1970) 
ntid Haath m.d Hu^hea (197?) in tha oaaa of tha trout* Alabaatar 
(1967) sa^ffaatad that failura of omoragulatian, alteration in 
oallular cnmrttaa and aaabrana lipida eould oaaaa tharnal daath 
of tha aquatio ori^aaiaaa* Oaima j|1| sj^ (1971) aotlead tha 
poaaibility that tharaal atraaa my iadiioa tha ralaaaa of 
eodgtaatin^ inayaiaa and thaa aaoaa daath* 
Lloyd and Karbart (1962) fomd tliat tha thraahold 
ooBOintratioii of amioala for flah ia not imHiianoad ai#&ifieaiit2y 
hf tavparatnra oonditionat but Brom (1968) raportad that tha 
48 hour L 050 of aMBonla for trout daeraaaad approziaataly 
llnaarly vith an Inoraaaa ia tanparatura frea 8*0 to 20«0*C* 
In a raoint a^dyt Hnsal j | j ^ (1971) finnd that ta^paratnraa 
•afyin« bataaan 19*0*C - 30*0*0 did not affaet atiaklabaaka in 
iA %mi9^Tmtu3f huA eoa«14«miU.« • f f tots m th» •oearatte* of 
tliM« flslMa, Cnlxtt* and 8elMi«r (1969) r«9«rt«A that tlt« 
tlir«aliai.a ooaoaiitrfttieii for Ziao toxloitgr in fish w«« Influoiiood 
••rjr XittXo by to^poraturo* In aoato oonointratloiia, «i&« 
•xortod i t s offoot on tho flali priaaiHy hj oaiaaln^ aaparation 
of tha g i l l ^IthaXiUM trem tha baaanaiit aanbrfma (3icldiaora aad 
7ovall« 1972) • liiltibraa (1971) found that i t also produoad 
ohaniraa in eallnlar anayaatic Amotion, vhlla Brunts (1971) 
obaoinrad that sslne toxicity could inhibit the deralopaimt of 
•avioua ataipea in tha Ufa oyola of n £lah« 
SSavaraL tri^oa matala hara hewn, foond to ha toxie to 
A(|aatio Ufa* Ond^uia I s knoiai to oausa histalo^oal daaa^ in 
a alda ran^a of internal or^atta (aardaar and Yerick, t970)« 
With tha poaaible axoaption of ailver nitrata« aareurio ohlorlda 
ia far Kora toxio than any other snatalUo aalt* tTonaa (1964) 
raportad that phyeielogioal uaohaniam of aoota aarooxy tezieity 
in f ish oauaad gLXX tiaaua dana^ and naeh eoa^ulatlen vhieh in 
turn raaoltad in aaphyxia* ^^ hia haa farther baan eonfiraad by 
•^ l'*«*^ A J l MSL (1969) who found that thara ia aavara n%ero9X» and 
apithaXial aaparation in tha ^ l a praoadia^ daath in fiahaa* 
Tha axtrMialy aidaapraad and oftan indiaeriaiaata uaa 
of ehaaieal eoaponnda far tha oontrol of iaaaata aad athar paata 
of a^rioolturaX and pnblie haalth iapartaaea ia rapidly baaoaia^ 
ona of tha elaaaie azaaplaa of m»*m nlXXtal daitradation of tha 
aBTironaaat* A anbataatial aaoont of litaratara on tha affacta 
of paa^aidaa M fiahaa haa baan rariavad by Jabnaan (1968). 
8 
PSf IMM liMK atiiAittd >Mf« than 9tkmt 9««ti«ltes aXtlMnipli • fkir 
iiMo«at 10 alae kaow about tli« texieltgr ot «D4riii to fi«li««* 
tiMwii: t!io oewMttly usoA Jji*«otl«ldo«t «&iriB • • • » • to %• tho 
•oot to i lo pootloldo to ti9h (HoBiorooAt PlokoriOK oat 
farmolX, 1959} • Kats ant Ohadviok (19^1) and Zjratoai i | j | 
(1958) obaorrod that ondrlii vao oonoidorably Moro tozlo to flob 
than I}]3S» and iihilo a h l ^ to^»oratiir« dooiroaoad SD!? toxLolty, 
i t inoraaaad tha toadoity of andriii. lyatoal j | j ^ (1958) alae 
found that tha OIKO of Qyprl^ ua j|a£&U ^^ Qhaana ay^ gua vara far 
Bora tolorant to andrin than vara tha latar devOIopaaatal ata f^oo 
of tha larvao* ^hasa norkara fUrthar obaarrad that in tha oaaa 
o3f O^eroatoua ag f^fa^HH ondrln was not as toado to tha 
da-raXopln^ eEstoxyos jmd naif^ hat chad larvae as i t \faa to tha 
adults. Cop© (1965) olalasd that a 9€ hours TIM for DOT la 
SalMc ffltirdnari was Inoraased lay 50«0$C nhea tha toi^aratura vas 
raised froa 7•0^0 to 13.0«a. I t has also baaa shomi by ^ahdi 
(1966) that tha toxicity of toxaphana inoraasas with an iaoraaaa 
in taaparatura. 
Blslsr (1970) raportad an inoraasad sensit ir i ty to 
DDVP at highor tanparaturas in tha easa of an aatuariaa fish* 
Ito^altt* ipraroaiitaB. Ha also found iatorastin^ ralatiaashlp of 
SBf t o x i e i ^ to tsBparatura la that tha pareaat aortality ia 96 
hoars (usiag 5*5 V9^ mt) sas 10*0^ at 10«0«0» 55«09( at 15*0«0t 
BO.Qfi at 20*0*0 wmA 15*0)( at 50«0*0« 
Haosk j i jJL (1969) found a frsatar offaot of toaparatura 
for 24 hour fLa and suigsstsd that tha iaoraasad tojdoity uith 
tsaparaturs was das to «i iasrsassd rata of taka up of tha toxioaat* 
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tlitrt iMMiinrttr* fwnA l l t t l « •ff#«« • f t«Hp«VA%ttr« oil li«ptMULOF 
%mA9ltw %9 tvmU Kmar (1970) vliia.« ««iteetiiMr •^•rlmm%9 
m h«9t««talor toadeity to f i i i««rl la^ of ialS£ yobi^a at 
tOBpomtnroo ^otnooii 6*7 * 25*0*0 feuBd tliat tlw flalioo tioetia* 
litluuPgiOf liarpovMiioitiTo imd gradualljr irono vook and ^to«M 
darkor in eoloiur* Ho taoo found that tho liT«r and kidaoy of 
of tlia flah ifoyo graatly affootod ^ hoptaohlox* toz le i ty . fha 
hopntla eaXla wora found to bo TaouoXatad, rupturad and avOllon 
and ahowad aurfaea Irraipaarltlaa. Similarly tha kidnaya alioirad 
rupturad apithallaX oalla and oollapaad ranal tUbulaa* Siadlar 
l3fut not so severe effaota of i)#ptael}lor toxlol t j on tha Jlr9r 
rmd kidnaisr of bXua «iXla» ^aooiaia aaoroal^r^qi hava boon doaeribad 
by Mdrawa «t fa (1966)« UlaXdria h1^& hem. raportad by Wada 
(1969) to ba twlea as toxie (bmsad oti 48 hour Tlim) m% 5*61*0 
oospBrad than at 19,4«'C to tha aailfln aioX2y ESaaiiia IsHiSMMA' 
OgilTla and Andaraon (196$) raportad that tha flah 
aotl-raly aroldad taaqparaturaa raryln^ batvoan 1*0«C and 5*0*0 
whan i t vaa oaq^oad to aubXathaX ocmeantrationa of BDf • Vhxspj^ 
and Murphy (1S71) found a diraot ralationahip batvaan -Oio rata 
of osqrgon eonauiiption and tha rata of BBf uptaka firoa vatar in 
tha •o«qM>te fish and obaorrod that tha rata of uptaka iaeraaaod 
uith an inoraaao in taaparaturo* 
(ftiovinatod hydrooaJ^aiia brin^ about abnomalitioo 
in tha norvoua (qratos of a flah. A aniibar of hiatolofioal ohan^a 
in fLohoa hatro also hoan roportad aa a raault of thoir oipoauro 
to aabXothai mA aouto oattoaatratiana of tho inaaotioidoa* 
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llX«r (fSf7f) fonnd that mwp^msBf of tb« Cttttlvoat %»««%» 
J U t t fl3 irWIi ItltfJSL "^ ^ Midrla r«0iat«A in tli« fomatlwi • f 
yatboXoftio laaiwis in glllA* llrw^ paaer^aa, toaiii m*. %h9 
fha litaratura on tha toxiolty of liw%ial4a« to ttalMa 
haa boon raviawad by Joimam (1968), Walkar (1965) worklac on 
a oairp goldfiah ligrbrld idtli diaodiua aadothal obaartrad 49*Oj( 
iBoranaa in toxloitsr at liio:raaaad tamparaturaa* Ha not ad jflll 
Irritntion in fiah ajgpoaad to latbaX oonewitraticma ot andotihal* 
Aldofdiea (1963) raportad a awrkad affect of taaparatura on 
pantaohlorophinoX 103d city to tha coho aalaon, pyieorfayi^ ala^ f 
Id.Batch while Bostrom mA Johnson (1972) found that pant»-
ohlorophanol acted on tha «nimcile by \moottplin« eellalar 
oxidative phoaphcrylation f«id inhibited the np^eolytie aniQraea. 
Holnberg ,et g^ (1972) reported ealnrKesent of l iver aeeooiated 
with a diaturbed l iver funotion in IjfflUI j tBAMoLll^ik esepoaed 
to pentaohlorophanOl. 
Of tha varioua phanola vhiah aeeur in peilated vater» 
«aB-Xi(iuor phia«l8 are the aoat texla to f i sh (Bevbert, 1962)* 
9eraaroff (1947) eeapared the aurvival tine ef qagaaai,i|f at 
varioua tevperatives twm 7«0«0 te 27*0*0 m toxia eeBeafttratioB 
of pure phettel and ebaerved an iavaraa reXatien beteeaa anr^val 
time and teHperature with a 7-6 fold la texieity • • the taaper»* 
ture varied frea 7*0«a to 27«0*0. Brem j | j ^ (1967) feoad that 
the aurvival t l M of the rainbow trout, , ia3^ aaird^e]fy| was 
iuvera^ly prepwlional to tenperature erer a teaperature raufe 
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• f htpm%i9 p«M«l9rM ana MdiMBtatlaa of ytXlov ]ui«iO^#Ma»-> 
fiBie pJLgMiit in tli« liT«r of oarps •acpos«4 to • plioBol eon to* 
tttoatoA mtrSJtmmmt* Laanoviiig audi ta^ rbimk (i960) 9^99 xnporlod 
liTor dogrmda-Umi la th9 tela««ill, litlBffBliffi IHTflfittMiH vh«B i t 
ma ajqpoaad to 48 hour LCSO ooaeantratlon of pltanol, MukHorJoo 
and Bhattftoliazya (1973) liaro raportod that phanol axpoaora 
eimaed mild aaaroals in hapatopaneroaa Xn i^ sBQji punatataa and 
A hLfihly toxlo auhatanoot ehloz>iiiO( ^ t a into 
waterways from a ntunhar of iadttatrial and Minlcipal aouroaa 
and i a reaponaible for eoasiderahla dafflii^ a to fraahwatar fiahaa. 
Tha litarntura on ohXorina toadoity haa haan reviairod hy 
Brunj(8 (1973) who found i t to raaot with a numhar of othar 
auhataneaa in water to form ooBplaz eonpoonda lika VHjCl* 
Panaaa (1971) notad that ohlorlaa oauaad tha apithaliua of tha 
g i l l to aluff off m.& a oupioua aiwunt to aueua waa produood 
whioh olo^d tha iisill laaollaa* Zt waa al«o found that h i ^ 
toMparaturaa ineraaaad tha tozieity of ohlorina to fiah* Xt ia 
haliavad that aaphyxiation ia tha aain oauaa of daath followiAf 
of tha a:ipomura to ohlorina* 
fh» litaratura on tha toxioity of ayathatio datar«aata 
ia axtanaira and geoitiJkgm tha gmaral prohlct of pdl lut iA hy 
aynthatie dotarganta vith partioolar rafaranoa to India has haan 
Mwnariaad lay Kala (1971)* Zt 99mm that a riaa ia taayoratwra 
inoraaso* tha tosciaity of tha iyathatia dotar^fnta to Tailoua 
12 
««Kfttt« flrgMilMMI. K«k«iB«i «id ftaith (1971) fMftA ft 2-$ f«14 
41<f«v«ttQ« iA til* mrrlTal U M of tli« fiB««rllB«« of UnigiXUt 
If^—la iiiiffttlHHll *^^  * liaoar Allqrliit* aaXphoBAto •e l«U«i «% 
19*0*0 ana 25«0*0« l:q^o«iuro of £l«h to (qraiboUe dotorftatc, 
«r«i ftt saldLotliftl eoB««itr«ti«ii«ff MUMA a thlidc«ULi[« of %IM g i l l 
fpithoXliui (Laiic* and M«M&t»19<9)* ftooantljr Nalujaii m€ SiMgh 
(197?) eoooludod that tlMr« WM 100*0 p«ro«iit nertallty in tli« 
enco of Qrpflano itiSCiH oig^oaod for 9^ liowrs to eonoontratlen 
of 19 «g/ l of ojmtliotlo dotor^ afont l-Bot-IO* fh&y nlmo itado 
intorostinip flndlnga on patbologloal eliangoo saeli «• loss of 
ooU imXl, de^soBoratloB of ULood a»d roaplratovy ooll8» fvmtm 
of adjaoant g i l l Ieiaallaa» fornatloa of bud«3J.ka pyoeaaaaa» 
appoaraneo of laeonaOt mA dana^o t o taato bada la HatayoMiaa«t«f 
foaail ia vhon tba spaoioa vaa ascpoaed to 50 «g/ l of datarfoat 
for 48 hour and lAon i t was fad OB a diat eontatalni; th* 
datar«aat« 
IS 
Slift irpp«r QaXk^iBm Canal ozlgia^tofl froa i^4g«4a S»a4 
HtokCt Hardwup w»A taroiitatM into th^ tlyr ^hBAfs*m at raiipar 
Stuap and la an ioportanl aourec of i r r l ^ t l o n in tha li98tam 
XSitttaf Pradesh* Xt la also naad for fiLsh oateh on ooamarclal 
8oaX»* At KaalBimrt ^CLl^ arh th« vatar of this o#mal la uaad 
as a oooUni; dvriae for o<md«naor8 of tharoal povar atatlona. 
'ilMTe &r9 tiro power atationa; one of these Jknown ae 
power station •A* hsijan operati4»L in 1945 soad has a capacity of 
proAuoing ninety e lectr ical megawatts* She other called 'B' 
power station be^ jan operation in 1968 and has a capacity to 
produce two hundred twenty electrical megawatts, Wnter for 
cooling the oondwisora i s drained from the omal to these two 
power stations, at a rate of 500 to 700 eu f t / sec . via two 
pnaping and f i l tering stations* ^he water i s filtered and 
ut i l i sed to oool the stesa ooadensors isid ultioateXy returned 
baoh to the aaln oatnal throufh aide ehsmels* Ourlnf use the 
tei^erattu'e of the water i s laoressed hy shsut 10*12*o* Vster 
i s also siTi^orated in the proeess at ths rate of apprsziastely 
20 eu ft/see* 
The present work was eondueted to Isrest lgsts the 
physiee<»shsalesil esAdltisns of wstsr and their effect m ths 
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flsliva 9t tli« Vppw (hm999 Cabal in r«lat i« i to p«lliiti«i at • 
•tvatoli of ifNmt tluroo klloaotoro* Ofeoorvatlona wtro ootttinaod 
for twolTo aoathot ^wt* 1976 to Nay 1977* 0«B4iieti-vity» pR, 
• i l iea* atlnilJfcttityy otaloslilo* total luurteooo, dlooOlTOd ojyfon 
tfid toMporataro aoaouromwito waro Mado ragolarly at f o r t n l ^ l y 
IntenraXo* droator dotailo oould bo Xnr9mtXgmt96. duriaf tho 
poriod, Ootobor 25, 1976 to iToToabor 6, 1976t irtaon tho eanal vaa 
oloaod for about two vooka* Wator aanploa woro oollootod froa 
four prodeteiraiiiod aaBpIln^ statlcma trtm tho aurfnoo of tho 
cania a»d teats wore co»diiotod la tlio laboratory. %oh saaplo 
wins aabjootad to {malytioal proooduros mA nosm rnlue of tho two 
obafirrntlona WRB tnkon as fiuaL* 'iaMplaa for dlsaolvod ony^ j^ on 
were oollootod in aoparato bottloB ms. Hx@d at Bito. fo}fipiir»two 
w?t« reeordod «it tjie aarfsioo of tho w«tor. 
C<mductlvity was meastired by ^CLoctrlO'^l-PotontioiBoter, 
jajtallulty MEid ohloridea valuoa wore aonsurod by * Standard 
HothodaS attggeated by Anorloan Publlo Health ^aaoolation (1^5)« 
pU and al l loa aoasureaenta wore dotoralnod by Loriboad Comparator* 
SloaolTod onQfsmk Vfiluoa were oatlaatod by Lowibond l^oaaloi^aor 
dloo by ilaorborg'a aethod (aodlfloatlon of ^Oaklor'o aothod}* 
fiohoa wore oollootod froa tho throe aaapling atationa 
with tho help of looal flohorain during tho poriodt 9optoiibor» 
1976 to Januaryt 1977 and their rolatiro abimdaneo was 
dotomiaod* 
1 5 
gMTOfltHMffigAli fflMAglMtfffXIgff 9f l i i gUfAft ¥IHI 
(8oldiidl«rt 1971)• partloolarly niwn eoadltion* ar« aodlfltd 
hj th« addition of th« thontaL offluontst tho pliysioo-ohoaloal 
oharaetoriatioa of tha Uppar l«ag9« Canal in a atrateh of about 
tliraa kilonatara, whara tha tvo thoraaL povar atatitma jtra 
aituatad, wr^ atudiad tor ovmr a pariod of tvalYO laonthB* 
Maan water taaqparatura (2abla-I) for dial period 
8hov«d cmly aaaaonal Yaricttions hwXtXfs maxLtmrn in May n^d mlslmm 
in tht month of JanuRry. I t Tariod fr^i 13»0'*0 at station 1 in 
January to 36*5*0 at Station 4 in t4ay« Thara iraa always a 
diffaranoa ranging; froa 4*0*0 to 10*0*0 in ih9 watar tamparatura 
in batiroan Stations 1 md 2, and Station a 1 and 4* this 
difforoneo in watar taaparaturt daoraasod ^adually and vmu 
found to bo aoraal aftar about ona to tvo kiloaatara* But wbaa 
tha eanal mm oloaodt tbaro utm a sbarp riaa in tasparatura* Jm 
inoroMO of 16*0*C to 19*0*0 v«o rooordod and tbia affootad 
iananaoiy tho dias^Tod myg^n TaXuoo* 
aiMolTOd aalta of Tarlouo typao in aaall aaounto ara 
aomally pros«it in natural vatars* Tbair uadooirabla inoroaao 
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iKM to 9«U.tttiiN» hf va«%«» Mar wmt9 m AiendAg aitUAtiMi for 
afaatie orgrnXwrnm* Syoeifio o«i4ttotoaeo aoaoayoMiito «ro thoro-
fOro» %akm BB A par«Mt«r to dotovaliio tbo total aaoitat of 
loniaablo aalto to aaoortain tha olootrolyto pOIItttiea, 
a^o<^fle eoaaaotlvltir (ScAle*XI) xan f^od ttom f$2*i8 
•loroahoa/ea la Soptoabor at Station 1 to 490*88 aleroahoa/ea 
la Hareh at Station 5* CcmdaotlTlty ahoiraa a ooaplox rolatloa-* 
ablp to oortaln paraMotera aaoli aa dLkAlnlty mA total hardnoaa 
of the oanaX irator* Illgh oonttootlTlty Taluaa voro oloao37 
oerrelatad with high alkalinity m& total hardnoaa Taluoa at 
Station 3 throo^hoi&t tho fsTp lAillo low alkallnltijr HM total 
hardnaaa vaXnoB corroapondad to low oondaotlvlty Talnta at 
Station 1» 
Howaver* epaelflo oondaotlvlty valuea ahowad no al^ qin 
of nlam whloh oould harm tho llTln^ faiina of tho oanal* 
Alkalinity waa principally dae to hloarho&ataa and 
axhlbltad no aaaaonal trand* Zt ran«ad froa 68.0 wg/1 In 
Saptaahar to 190*0 mg/X l a Noraabar at Station 1 (7ahla-IZZ).. 
aial lar Talnaa wara obtalnad at Station 2 «ii 4. At Station 3 
tho alkalinity raa«ad froa 140.0 ^g/1 la Baeaiibor to 218.0 «fA 
In Maroh. Inoraaaa or daoraaaa In ilkallnlliy Talnaa oorraapoadad 
to tho Moiaat of aodlua hydrozlda uaad for tho troata«it of watar 
for otoi* predaotlon. It a nautrallsatlen mA f inally dralaago 
throun^ atatlon 3* 
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flm dial o'bm^rwtMma iritioir«d —mm«iBX ••rlati«B« 
i s th« diaoria* aoiio«BtraUoiifl (Tdbl« - XT). M iiior««i« 1B 
til* ohXorid* T&LuiMi wm aetie«d tram Oo«o¥«7 vliioli parslstaA 
«p«o Marekt anA than thara vaa a •huep iaallna fros i^tXl ta 
Bap%aa1»ar at Statlo&a 1»2 and 4« Tha Taluaa vaxlad flroa 
2.0 a^e/l in Saptaaibar to 9.0 ag/1 in Jmuaaey* HoifaTar» M«h 
ehlorida oonoantrationa ve&fsixig fron 9*0 ag/ l to 17*5 JM/1 
eottXd l>a dataotad at Station 3« 
pUi£;I£l3 
'iha pH valua of a vatar body l a m lisportant 
para»atar to detartolno the nattira ot pollution whleh aasr ba 
aithar aoidlo or aUcallna* 'i?ha pH Vialuaa of tha TTppar San^aa 
OanaX water verB aXwaya towards alkallna sida (Tabla •> T)« 
MesB pH rangad from 7.5 to 9.5 at Sti^tiana 1,2 and 4. 
A aaxlntta of t0«2 waa obaarrad In Mareh nt Btatlan 3$ vbleb 
earralatad aitli bi^h alkaXlnlty Taluaa daring that month* 
Obaarratiima abowad no aaaaonal Tariationa in tba pB of tba 
oa&al vatar* Horaorer, pH Talaaa did not ahov any aiiaifieaBt 
affaet on tha faama of tha aanal. 
Tlia dataralnation of diaaolvad oxy/fan ralaaa of a 
watar body la of m iaaanaa iaportanoa ainoa i t olaarly abava 
tha natora wd tha aztant of polltttloB. In tha oaaa of T7ppar 
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vmm^€ fW9m $.6 ^g/l at 3tatiw4 in July to 9.9 m A •« 
Station 1 In Doooabor* Tho dial dlaaolTOd O T^KOB eonooatratioQ 
foUomid * aoaaoiial prnttaxn iiitli valuoo ^o&tor tha^ 6«0asA 
at Stationa If2 and 4 in tho wliitor aoatha* Tlioro waa a atoap 
f a l l in &xjg9Si oontont Kith an inoroaao in tho toaporatttro 
duyiB/i tho mitmBv atmtha. 
Siascavea a i l ioa sho^ rod no aoaaooal fluetuatioaa 
oxoopt during tho rainy months wuen ihoro ima a alight inoroaao 
in tho ai l iea ccmcoatration (Iable-VH)» iJhe valuos vrngs^A 
fjpoa 2*4 19/af/l to 5*6 m^l at ^Stations 1,2 snd 4* However, «t 
atntion 3t the s i l ioa ccweontratlon ran^ o^d hetwoan 5*0 « f / l 
to 8«o ag/x* 
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J L - 1 ' 
aMBLjTwRtirMwy 111 nifflMiilf BiTOOi ...v. Mh 
NCtttlUi 
BmpliMg atationa 
Januazar 
Jfmhvmaxr 
Majpoli 
Apv$kX 
N«3r 
Jim* 
ihOy 
AUtfUBt 
B9iptmh9r 
OotoHar 
Ho¥«ib«r 
]}«e«iWr 
1 
13.0 
19.0 
23*0 
26*0 
30,0 
29.0 
27.5 
26 .0 
29.0 
^•5 
s$.o 
15.0 
2 
22*0 
24.0 
31.5 
33.0 
36.0 
Jf.O 
34.0 
3 i .o 
36.0 
32.0 
29.0 
23.0 
3 
29.0 
30.0 
32.0 
32.0 
52.0 
31.0 
30.0 
35.0 
32.0 
30.0 
30.0 
a?.o 
4 
21.0 
26.0 
31.5 
34.0 
3S.5 
34.0 
35.5 
30.0 
32.0 
32.0 
30.0 
19.0 
20 
Metlis 
Jamtazy 
7«braaxy 
Noreh 
; ^ r l l 
Hair 
Jvtnm 
thaly 
ibH^at 
3«ptiml>«r 
Ootobtr 
HOT«Bll«r 
D«e«i1i«r 
%•» mutiajr apM^ftfl <?«!< 
1 
t90*08 
a08«78 
205.72 
195*82 
200*76 
181•63 
186•78 
166.00 
152.58 
235.68 
214.65 
161.22 
tiH|^liii|p 3tatiQa« 
2 
192.00 
208.53 
206«78 
197.00 
201.32 
182.54 
185.00 
166.52 
154.23 
237.00 
215.85 
183.00 
3 
235.63 
246.74 
490.88 
252.52 
250.25 
241.36 
247.78 
246.00 
245.52 
251.50 
252.21 
239.34 
4 
194.00 
210.54 
207.92 
199.65 
203.26 
134.32 
188.62 
188.62 
154.23 
237.52 
216.00 
184.25 
Valtt«« •jqprMMd In alomaihos/oa. 
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Monthd 
Jfmutixy 
Tt^TUnxy 
Kf^dh 
M^viX 
Hay 
i7«ii« 
^hiijr 
August 
a^fitmiihmv 
Ootolwr 
Hirr«BlMir 
Q«0Wib«r 
1 
82 
156 
102 
eo 
85 
78 
80 
72 
68 
140 
190 
75 
Saiiplliig Utatioiia 
2 
85 
160 
99 
80 
87 
80 
82 
75 
77 
141 
195 
78 
3 
170 
188 
218 
190 
185 
178 
180 
173 
171 
185 
188 
140 
4 
84 
152 
103 
82 
88 
84 
04 
74 
^ 
139 
192 
74 
Yfau«8 •39r««««d in mg/X, 
22 
ItoB^a 
Jramaxj 
F«bsttiiX3r 
ngpctih 
ApTi,X 
May 
«rvin« 
Jtoljr 
Att^si^ 
3«ptMiber 
OetolMir 
SoT«ib«r 
8to«i1»«r 
1 
8 .4 
8*0 
6 .0 
2*4 
3.5 
3 .2 
3.4 
2.5 
2.0 
5.8 
7.6 
7.5 
m mftrtftf t^f 
StfipUng Statioas 
2 
8*8 
10.0 
5.5 
2*0 
3 .2 
3.0 
3.2 
2.0 
1.5 
5.1 
7.5 
7.5 
3 
17.5 
15.0 
9.0 
15.0 
14.0 
19.5 
11.5 
15.5 
14,0 
12*2 
14.0 
14.0 
4 
9.0 
11.0 
6 .0 
2 .2 
3 .2 
3 .0 
3 .0 
2.5 
1.5 
5.6 
7.7 
7.5 
•aluas aiq^raaaad In 4sA« 
23 
l iH i t l '* ii 
KMltlUi 
wmjiUMg stfttims 
I 
imnaxf T«5 7*5 8«2 7 .5 
y«b]nifti7 8 .0 8*0 8*6 8 .0 
Kaveli 8 .0 8*0 10«2 8*0 
April 8 .0 8*0 9*0 8*2 
Kay 8 .0 8*0 8«5 8 .0 
«nm« 8*0 8*0 8*2 8«0 
J^ Ojr 8«0 8.0 8*5 8 .0 
MgMt 7*9 7*5 8*5 7*5 
S«pt«Mb«r 7*5 7*5 8*2 7*5 
Oetob«r 8.0 8*0 8*6 ' 6«0 
normh^v 9*0 9«$ 8*6 9*5 
I>«e«ilMr 7«$ 7«5 8«0 7*5 
.
.  
.
.
.5
.
.
.
.
.
.  
.
.
.
.
.
:4 
Mwi^s 
iaxmaxy 
^•bniBxar 
Haroh 
ApzlX 
Haar 
Jvm* 
Jtily 
ilSMEasi! 
8«pt«Bb«r 
OetolMV 
llOTiMb«7 
D«0«MlNIV 
iMELJai 
1 
8*8 
8«5 
8*5 
8.3 
7^2 
7.2 
9.8 
6.5 
7.7 
8.3 
9.0 
9.3 
* i m « - Tl 
\jBum 
SwyliUff 3tAtltti« 
2 
8.€ 
8.2 
8.3 
8.2 
7.0 
6.8 
5.5 
6.4 
7.6 
8.2 
8.8 
9.3 
3 
7.9 
7.8 
7.« 
7.6 
7.7 
7.4 
7.5 
7.5 
7.7 
7.8 
8.0 
8.0 
4 
8.8 
8*5 
8.4 
8.2 
7 .2 
7.0 
5.6 
6.4 
7.6 
8.2 
8.9 
9.2 
Vsltt«« flpr* •xprmmtfA in % / ! • 
25 
HonHia 
JtmuBxy 
Ifidbvawey 
Hfurah 
M^lAX 
May 
J o n * 
«MX3r 
AOKitat 
Sspttnbor 
OetolMX* 
!fOT«nl»«r 
])«o«Bto«r 
1 
2.4 
5.0 
2*5 
4.0 
S.0 
5.5 
5.6 
3.0 
3.5 
4.5 
5.0 
2.5 
Stfsplia^ StsttioiiM 
2 
2.4 
5.0 
2.5 
4.0 
5.0 
i . 5 
5.5 
4.5 
4.0 
4.5 
5.5 
2.5 
3 
6,0 
7.5 
8*0 
7.5 
7.5 
8*0 
7.5 
7.5 
7.5 
5.0 
7.5 
7.5 
4 
2.4 
3.5 
2.5 
2.5 
4.5 
5.0 
5.4 
4.5 
4.0 
4.5 
5.0 
2.5 
•a3.u«0 9M9vm»9A In m§/X* 
26 
MOB-liM 
«r«ittaxar 
IMafTunxy 
Haroh 
A^B^X 
May 
jTtmo 
July 
Aagast 
9*pt«Bb«r 
Oetob«r 
ITOTMllHIV 
OvoMlter 
1 
87 
161 
tor 
87 
93 
83 
66 
78 
73 
147 
202 
83 
9 AUT 9 ^ tfy TT 
a « p l i n « « « U « . 
2 
90 
f64 
105 
88 
^ 
86 
89 
81 
75 
150 
» 5 
•5 
3 
177 
195 
224 
197 
193 
186 
188 
180 
179 
192 
194 
149 
4 
89 
163 
110 
90 
94 
85 
87 
80 
74 
149 
203 
84 
Y«lu«« •i9r«(M«d IB mi/l« 
2? 
g 3.B1 W f » aiyfgff ff^^ At KAffl'^ TOt MtUUM 
?0rt&l^t2^ ooll«otlons of diff«r«nt spaolM of 
fishos voro Badio during thm porlod* 3«pttabor, 1976 to 
Januax^, 19T7« 
I'lilrty tvo spooloa of fiahfrs oould bo odXlootod 
during tho study p«rlod« and thoso bolon^od to ainotcon f«a«ra» 
nino ff^silleii ^^ nd four ordom (^ablo^XX) • Tho aajor o«rii8 iroro 
ooitmanly rapreaentod Uy Jtafetfi 2SM^ (150 «»-25<^i), I.>ef^ Ib i^«tt 
(100 mm - 180 ma), „Qj|,|^ |^ Hff SSSkm^A (t50 aim - 200 am) ^ d 
Cfttla e t^:^ a (120 «m)» X'iiaae i^eoite were ^eaoraHy roproiontod 
)xj 0 - yoar olasa nnd formod tii« bulk l)y veiq^* Lnr/^-sisod 
gpeoJLraoKia wero aXwiQ^ e X9&& in ovory catch* fhls nay bo duo to 
dofootlTo goars of tho £laheT»«B* Lar^fO-olaod oatflohoo voro 
roprooentod by Wft^ ffiiip ^IJa (200 iaa-250 am), ||zi:feui ifffl^tfii 
(200nm - 250 aa) t^d BmasriMm baaarimi (200 aa) • J^ * ^ t^ta and 
h* yoblta woro the abundant spool aa and WT9 rapraaaatad Iqr both 
lar^fo^aisad apooiaana (450 am - 850 aa) and JuraBllaa (190 aa -
250aa) • |f* aaamriiala and ^•JiiLbAill' "^ *® rapvaaaatad by both 
JUTanllaa Mud adult fonai, vara ooaa«i inhabitaata of tha oanal. 
four agrprlnlda, via* lt«ltf|j|» L.aaaln^. tmumrtmm. aad 
A* XtkAl "^wo allurolda, Tla« l«j|iC aad 0«blaaflnlati|f aoaatltutad 
tha alaar flaharlaa of tha e«ial* 
ISBL ittCff *^ aahaaaar flahaxy vaa aatload only dttvia^ 
tha vlatOF (I)aaa•bal^ •«raBttal!y} aantha* iyaalaaaa aaaUar "ttian 
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HO Ml wmm mmfwp • • « • tii« eatoiiw irar* r«lfttiT«ljr mow m 
Jtfwavr A^ ^i* ^* o''^ ^ '^ ^ '^^^ "^ ^^  ••••ntiaX flsliffrjr turla^ irUt«v 
Ma«b« {BtihgA, 197?)* Ili« alliAd ttdliMy iMUmU MLkMiiO) <«nMA 
ft ftftaaonal jQLslMfsr and eould b« oUtsin^d only tr«m H07ft)ib«r to 
#tfitiftV3r« Mk« tuiumewp ranll ftptdUMnn ( X « M tlian 240»9i) of thlo 
•pooloo woro not «rallablo In tho oatohoo. 
Slxtom spoolos bolon/^n^ to dLff«r«nt <3rrottpo wbloh 
Inelndod anall-slsod flshos and som« raroly-oou^ht fLohoa ««r« 
roeard«d to oonatituto alsoollaaooua flahorioa of tha canal, Althouj(li 
thoaa flahas IndlTldually hara rmry poor eoraawroial valna, ool laoti -
•aly thay nf# ba fairly raaounaratl-ra (3ah/;al,73)« "^ ha ^onp 
ooUaotad indndad s ix oyprlnid j^ anaray namaly its^sSLf ^gntltaa. 
0«y^gt«r. JiSS&it iM&Sl2£aS&t lf,tBlt49fffP^ f^a;^ <yfa'fe^ fit ona smllat, 
I* smsalAt ^i»^9 norrala, ^. «mgtltltff> il* JaSHSUMt ^» AlSlJllaif 
tuo spiny aala^ J|« araatua. ;>^ . agalaatat ona oaplironaBoid spaoia8» 
5« IfiAfllalAI *iv« nilnroida, four apaeiaa of Bsulsi and E, ji^ft. 
Xtar^ fa-aiBad epaoiawia of Major fiahariaa eonpoaad of 
ii*jaMlA (600wB-850ngi), U^St^JiMttL ( 9 $ 0 M » - ^ 0 « B ) , O.MPi*i|l^ (525nH 
650Mi)f Ofctla JUI2A (4$O»»550m)» J » j | | | | (600m-850Hi} and 
£• aaaitAala (550Ma»850aa) vara ff«naral3y Man at Statimi t and 4» 
•xeapt darinf tha paried whan tha eanal va« Aoaad for two vaaka. 
Sarins this pariod a nnnhar of larg#*«isad daad flahaa of thaaa 
9»90k»m wara Ibiind aotan^ad to tha iron bars of ^ a ialata ahara 
tha oanal vatar antarad tha povar atationa, fhaaa tLahaa vara noatly 
re t tm «lvln« fonl anall* Saall-aiaad apaainona of alnoat a l l tha 
apaeiaa wara aaan flontin^ on tha mrfaoa of tha vatar* Iran a largo 
wudMir of onftll-Hiisad fiahaa imv ooUaatad fron tha m t a r plants 
inaida tha pswsr atatiens* 
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Wtt i1?IJrTOflM 9ff W QggffllSqi <if 
flisagli the •ff«0«s ot Tavli»bl« t«iip«7fttttr*« oa 
A^atie organinui 1I«T« b««ii studied 1^ a aualia]* of nerkara «« 
htcw yt to obtain dotalXod laforaation on tho offoota of 
tharmal poUatioa on £roah uratar flahaa* I t waa tharefora, 
oonaidarad daalrabXa to find out tha affacta that tha haatln^ 
dlaehargo tratar nay hava on tha pliyaloo-ohamloal oonditlona of 
tha affaoted tvcmB. tmS. I ta poptalation* Ohaerratlona tr«ra aada 
orar a thraa kilonater stratoh of tha lTpp«r tJan^a Oanal faadin^ 
tha two tharmal powar otntiona at Kaaiiapttr, A1Ll/?nrh. This «i!»«a 
la hlookad for atoont two vaaka f*o» auaara f a l l to tha road 
hvldga naar tha 'A' powar atatlon ao aa to ratain watar for a 
ragalar mivjeHy to tha powar atatloaa during tha parlod wh«i tha 
xuda oflBBl la oloaad for olatfiins purpoaaa* 3iaoa tha aaaa 
hloekad watar l a eontiiiaoua2jr aaad during thia parlod, i ta 
tanparatora* diaaolTod oaarg«i« md othar ohaaiaal Gonatituaiita 
ara graatXjr aodifiad and thia araataa eonditiona whioh mwiy 
haooaa tha oinaa of a haa^ aartaXity of flah. 
Ohaarwatiana on tha phyaioo-Qhaaieal faetara auoh aa 
wat ar tamparataMt diasaX-rad oiqfgm, pH, mA total aXkaXinlty 
wv »ada oa aXtamata daya at four pradatamiaad awpXiag 
atatioaa daflog tha parlod ahaa tha aa&aX raaainad eXoaad for 
reatina olaaniiiff* Vatar aaopXaa froa thaaa aan^Xing atatioaa 
wara ohtalaad mA vara «ia2jaad aaoarding to tha aathoda 
raaawiaiidad by tha JbaaHaaa JhtbXia Haalth Aaaaalatiaaa, t9i5* 
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It warn tmmi. thm% t«fl|p«rtt%ay« mt th» feur mtmpliAg 
•tfttion* •tfri«A from 2$«5*0 to ?2*0 Wf«r« t t e «I««ttmi of tht 
eiAftlf bttt iiiMii th« ««nftl im« olo««d, thort «»• a Marked S I M 
in t«Mp0rtttax«i th« Iilgii««t tanparatur* raoordad daring tlda 
pariod balBff 49»C» 
fha oonoaatrationi of diaaolTod 9x^900, in tMa strateM 
of vatar la uaaally auffloitcit for tha aquatio or^faniaaa to 
mirvlTo throUiShoBt tko fm&tm Ho«mvar« during; the aaeond "sraak of 
tha eloaora of tha oanal there oooarad a atiddtaa fa l l In tha 
ooncentration of dlaaolTod os3r^ «&« She water ima found to ba 
alightly alkaline tdtix pH valuea ranging from 8«2 to 9*5« The 
total aUcslinity vnried fToia 166 to 198 la^/l. 
!£watity one apaoiaa of fresh vatar flahea were 
oolleotad during the period undor inToatigation and their 
relative abundsnce waa deteawinad. ^a«ily °nfr^M^^lf repreaentad 
^ iuBliaft xsMii&f k" MJiSkkaam» k^MSuu^ PATK^I^^W m3miA» 2 m & ! l 2 £ 
lUUUliLft* ^^tlna Qhola. £• ffttiffifM foraed the hulk of the flah 
fauna in the eanal* Jmmigat the oat-fiahea YB^ tmM JddOl ^ae the 
Most absndtfit speeies both as regards nvuiher and «ei|^t« Saall 
sised est^fisbes saoh aa Ifcllgi jAKICtt &*MMWAm» 2*21111111 
i^ A Qftp^ MiliMlnttl **'* ooHMBly foiuidi bat l i gCMUlIm 
ASBOSllBtt rtMlMMfrtaittM JSl i l l i i « « fttltiffffgliaAfflliBri flIBlfi 
eoiild be rareljr eolleeted, Thia eonfirifts the earlier f inding 
of the author (3eh«al» 1973) that J|. »«ila«tna. ^« awiatifs end 
k* ^Matea are the a.«ast abmdant of a l l the fresh vater fishes 
femd in iligairti Bistriet , 
fikuring the f i r s t s ix digrs iriiea the teaperature Taried 
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tfwm 9t*0 to 97*Oi ae fiirti aoirtaXity waa eb««rT«(i but oa th« 
•&fM 4iir y^w. th« t«Bp«rfttar« ro«« to 44*0 thtr* va« a li««vy 
aoytaXil^ of tbo tlali and a larga nonliar of doad flalwa 
%«].OBgiiMi to dlffovMit ajooioa Mid of TAZISIM i lsoo oottld ba 
••an fXoatias on tha wator ae oaoh ao that on tha laat day of 
tba eloaiira of tha oanal irtion tha tanpar«tiu*a roaa to 49* C^  tha 
fiah faana of tha oanal had praotloally vaoiahad, sod onlj a 
fair sBaii«sistad j ^ , j2a£fi, 4* jiiEaiiHSt J^ « ^yiflf^rit M* xiMalai» 
£• baoalla loid £• J22)Slft vhioh had Inraded aaall ditohaa on 
althar alda of tha etinal eoold ha fotmd (fXgm tftZ) • i^ost of 
thaa Wiv breathing brialOy nnd did not surviva for mora than 
an hour of thalr ba&n^ obaarvad* 
•iJhe above obsarvatioas clearly ahow that tha elostira 
of tha canal csUBee «^oat mortfility of ftsli in tfas thra® 
klloaatar atratch of tha tXppar lanajas OmnX balow tha Saaara 
fall* Thia i a a regular faatora and raaolts in an annual 
Mortality of aore than 2tOOO kilo^e^a of fish* 
Tha haavy aortality of the fiah fauna ('labia • X) waa 
due to tharnal pollution of tha oanal* ICmia of tha apaoiaa died 
ahaa tha tai^paratura roaa by 7*0, but vhan i t baoaaa 42*Of tha 
aavpa atartad to dia. £• tMXn vaa found to be tha aoat 
auaoaptibla of a l l tha apaoiaa atudiad* Tha oat-fiahaa yfrm 
•ora tolarmt of tMiparatura fluotuatimia than tha aarpa* 
Hawwrary uana of tha apaoiaa aould aurriTa at twparatura of 49*0* 
in anaXyala of tha aanal vatar did not raraal tha 
jfT99mk99 of my t^sla attbatanoa vhiah ai^ht aonatituta a haaard 
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to fish lif«» Sliie* th* suppXy of tho oxygonotod firoob wot or 
fiPOB opotrooii or aBjr otlior ooiiroo to tlio point of iafXuoaeo ! • 
ttot ouffleioiit thoro i o a doplotion IB tho diooolYod o:qrfOii of 
tbo ooBol wator. Vh9 flab aiioetimli uitaor tlio vysor^tlo aetion 
of low o:qrcin and intolorable tonporatnro and a lar^ro aoalo 
fiah nortalitgr ooonra ktUing praotioally a l l tlie apooioa of 
flahoa in aroa* 
Th9 oanal i s uauelSjr olosod tvieo a yaar for two 
veoka at a t iae end theroforo, aooo nltoTnato asnran^emonts for 
tho aupply of freakvater oither from tim tube walls or Kaliaadi 
ahottld bo nado so that hiologioal fauna in f«noral and fiah in 
partionlar i s not affeoted» I t i s alao stt^gjestod that watar 
q[aality nanaironant prograismo should ha dovolopod for ataam 
olootrio powar plants and datailad invest i^t iona ho made to 
find out tho relation hatvomK twaperatura and the rnsponae of 
aq^atio or^aniaiMi to toxio affluwits* 
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FIG 2 EFFECT OF THERMAL POLLUTION ON 
THREE SPECIES OF THE GENUS MYSTUS 
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lL«otrioity gmmrmtijag stfttlons aozouOly us* riT«ra» 
••tttarl««» large Xakaa or oeaana aa aooreaa of oooXiag vatar far 
thalr eoiidanaora (Whltahoaaa, 1971}* > Xba vatar of Tlppar 3aii«aa 
Oanal ia uaad aa ooolant for ooadanaora of t«e ii^portant tharaal 
povar atatlona of Indlaf altuatad at Kaaii^ piir» ilXi^rh, Tiia 
haatad water la thai diaehargad baok into tba oanal alongvith 
other waatda m& thia oreatea prolilaiaa of enTirottaantal oo&ta-
•Ination. I t vaa therefore oonaldered deairable to etudy the 
effeota of thermal pollution and aone other faotora which aay be 
reaponslhle for t he d eleterloaa effeota on the Tarioua apeeiea 
of flahea ahioh are fotmd i n the oanal* 
Oenarally there were aajy aeaaonal Tariationa in the 
teaperatnre of the oanal water whi^ rarled from 13.0*0 in 
January to 36*5*0 in Nay* Sueh rariation aa well aa the aaxlaaa 
teBq;)erature reoorded did not aeea to have any aigpifieant effeet 
on the flahea* But teoverature aay be lethal faetor, «id a 
ooatroUing faetor without a threahold (Brett, 1969}* fry (19649 
1967) haa aaaaured and eeayarad the themal reaiatMiee tiaea for 
•arieua apeeiea of flahea and ebaerwatioaa hawe rewealed the 
oaaaea of themal death. Howawer* ear kaeidedge of the eauaea 
of themal death ia waxy iaaaaplete* fiaaue anoxia at upper 
lethal teaperaturea haa betB auggeated for aquatie aaiaala by 
Ooekiag (1959) n d thia wiav haa reeently been eonfirBed by 
Baghea md Roberta (1970) and Heath and Bui^ea (1973)« 
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HabMter (1967) htifl sugisavt^A that failur* of osBoronolatoary 
prooaos as aiaar 1»« a oausa of thonuil dootb for a l l aquatio 
anlBifilB* 
Surlbit ^^« poriod ulioa tha o«ial waa dloaad for 
roatino oloanlng porposa for tuo woaka tha mter vma rotainod 
in a etretoh of about thrao klloaatera from tha 3iiaara fa l l to 
tha road bridge near tha *A* powar station^ for a r90ils^ tn^ply 
of vater to tha poiror stations. 3iiio« the aaiie hlooked water 
wne oon^nuoutBly used duritig the olomire period» the temperatcore 
of tha eanal water in that stretchy dissolyed oaQr«re>i and other 
ohemionl constituents were ^eat ly modified and th i s created a 
situation whioh beoaiie the oause of a haavy aortrility of fish* 
lka±ng the f irst s ix days vimn the teaperature varied fron 32*0 
to ^*^Q there was no Mortality* hut on the ei^ht dey when the 
temperature rose to 44<*0 there was a heayy fish mortality and 
a l a r ^ number of dead fishes belonging to differint speeies 
and of various s i ses oould be seen floating on the surfaee of 
the water so muoh so that on the las t day of the <ilosure of the 
oanal ^en the temperature rose to 49*0» the fish fauna of the 
oanal had praotieally wanishedv md only a few small-sised 
fishes fluoh as Ii*]u||Af £*JiASaJkM» £»£Mat &*maMM» l^^m^OSM 
and jW.wittattts which had invaded small ditches on cither side 
of the oanal oould be found alive* Most of these fishes were 
found breathing briskly and did not surtlve for more than ine 
hour of their being observed. 
fenperature has a profound effeot on dissolved exygea 
and bioehenieal oaygan dem«ii^ «^v'vZlfaAfsolubility of oiQrgen 
(Cf HDsA^ ^,t 
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teer«a0«B ••^7 rapidly with m. iaer«a«« in t«^p«vatiir« and th* 
tMq»«rattir« oo«ffiolint of rsttotltm TtiLocslty of ao0t of tho 
Qhonioal roaotloiiB laoooaoB hlfl^. Tbiia thoro i s a hifh rata 
of oxidation at inoroaaod taaperattiraa* Tba iaeraaaad 
•ataboXlo aotivity on tho part of tha fiali duo to iaoraatad 
ta^arattira mt^ oauaa aapliyxiatlon* 
Xtia natorol watar oontain aaaXl qaantitiaa of 
disaolrod sa l ts l ika ohlorides* aalphatas* oarbonatas of sodium, 
potaasluBit oaXoiun and ma^asitua. '£ha pollutad watar oontainiajgf 
exossalva dissolvad sa l t s aay also oraata a dan f^arotts situation 
for aqfiiatio Ufa* Bpaoifio eondaotiiill^ n^asuraiaants offer an 
Immadiata way of determining tha totfil amount of ionisabla salts 
in watar. 'ihe prosaist ol»8orvations stiow tJbat the speeifio 
oonduotanoe of the omaX ^mter mm never in en alarming eofidltioa 
at my sta^e during the study period* 
The detersiinntion of hydrogan ion oonoaitration i s of 
inaense Vf^ue £br knonlng the aoid-alkali balanoe of the water, 
partiottlarly daring studies on water pol3.ation. S i l l s (1937) 
found that the fish eoid the oomaon a(|tiatio sfiimals prefer pR 
raluea between 6^3 and 8«4« pH •alues below 9*0 or above 8*8 
are definitely detriaental or even lethal* The pH values of 
Upper (}aa«es Canal ranged betwean 7*5 to 8*2 and reaaiaed 
alaost ooastant throughout the atudy period exeapt daring 
Noveaber when i t iaereased to 9*5 due to elosure of the eaaal* 
The variatloiia la pH at diff«r«it saapling stations were, 
however, (|aite within the range of toleranoe of the fishes and 
therefore, this faeter did not prove to be of meh signifioaaee* 
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S&saolTcd osqrffiB X» alvayi pr«s«Bt in a vat«r bo^ jr 
and eonatlttttM an iMperteot ofawloal faetor trou tha point of 
•law of tbvlronBMital toxiooloar* I t l a baUofrad that flali 
can survlTa irall In a watar body with a mnlimta of 4*0 B « A of 
dlsnolirod oseanrin. Sllltt, Vastfall. and Bi.lla (t946) statad that 
tha BUudBOBt dlaaolved cneygan for koaplng flah In haalthj 
oondition la S»*0 »g/^ «^ 2fy0i tha orltloaX TaSLua b«ln« 3«0a«A« 
tfha presont atudsr ohovod that tha Talue of dlsaolTOd o:qr««n -warn 
aliri^B nore than SAO lag/X at sS.1 th« aampllng stations end did 
not present any anirlronsMBital hazard for tha various spoelss 
of fLshss ooeann^ In the oanal. 
'ilhlrt^ two speolos of flshas rapresoitln^ nlnatsm 
^merpp »lne families end four orders wsra ©oil act ad by tha 
author from the canal* '-^ h^e oajor oarps were ooaraonly represen-
ted by Imbeo ^o^Jit* h»MSi3^S^m» f^^J^M MSS^mO^ and .£aJbU MS^ 
ti^trou^out the obaerratlon period* l4ar9e->8lzed oatflshes wnre 
represented by ,isM.9m. AtHl* ilKfiMi .i?ff^^W,tt « ^ ^MaSH§ 
l^ iygnrlttB. MaJillii mA L.rohita were the most abandaint speolea 
both as regards nnaber and welj;ht» while M*se«u^%ala and 
L*op3^ baaa were the next aost eliundant* Besides these the bulk 
of the fish fanna of the oanal MBB formed \xsr hS^SML biatA.L.aenlna. 
3iJasJslit^£skMf JomSkM sUsda* l*j^aasm> i^«jM^sii« ogr^ster 
lUiaaUa* ^ I U I A lM94ltft» JtSOtfl IttClsaa* JStoiai nunetatns. 
and a number of aaall-siBed oatflshes sueh as Mysti^ f tengara, 
">^ WyAl, lo'Maii^ were rarely eelleeted* This eonflras the 
earl ier flBdli«« (3sh«sX, 1973} that of al l the fishes found In 
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%1M ifmt«r h^ikm of Aligafli l&stflott £*JttdkillM|* H>aya%iui 
tfliA J^«4ndbtt '^^ ^^* 1«M% fllbuaAtfit OHM* 
Bnrliig ^^* tiitlr* period of InrootiKation no oln^lo 
fftOtor oouia bo dotondLAoA vhloh oeuld OIMA^ Vim natural 
ooapoflltiett of imter of tlko o«i»L wid oroato Mar hooard to tlio 
lliriBg ftftna of tho caaaL. aovovor, diuriBg a two wooka povlod 
^m the oenal vas eloaod uattKroorablo ooadltlona pro^allliM; ia 
the habitat far the oeeursfiQe of aopiatlo or^anlBW* tho taapo«> 
rature i^ot up fKfom 52*0 to 49° a | the dlaaolrad oiqrffw Taluoa 
were treaendmisljr reduced frost 6.4 rag/^ ^o !»4 nif/l and tha 
pB reached the nlsrmSJi^ atata hetvesn 8«a to 9»3 nith m 
iaoreaae in aXkalinit? idiloh rmgeA hetveen 166 i^ / i to 198 mg/l* 
'dlBB In toiaperatt]re» .^eat depletion in dlsaolvad osqr^ en iraXuea 
and mi inoreae@ in pH brought about a euioalativa affect itiioh 
reflttlted in a heavy aortality of the fish* 
Kats and ;}aufin (1992) hold the view that iaatead of 
takings a aln^e apeoiee of fkeiti as indioator, m estiaate of 
the relative abandanee of the varioua apeoiea of fiehea la a 
better oxiteriaai for evaluatta^ the extant of peUution in a 
water bod;r« Xt ia alao impart ant to determine whioh of the 
apeolea are nor a saaaltiTe and are aiion^ the f ir at to diaappear 
froa the poUuted watara. Airing the preaaot atudiea QmsrM^mr 
baoaila> JoJUSL Juift* &«JI&]UMa» ^QJkMM iMtti lAf gnntiaa ahala> 
£*JUtfMUI ^^* bi«0ily aanaltlire to teaperature fluotiiationa« fbm 
apaeieo balon«Ln« to the oat fiah «ffaap» w«ii*^ ^tty. Myatap 
aaaaahala* i|*ij|ytlll* S*2i£lil3lit &*MSMtSiM «A4 0 « a ^ bJaaaalatap 
ware found to be ooaparatiYi3Ljr mvf tolar«it to aaali aoaditiaaa* 
Xt aaam therefore that aa a «M«Pt the aarpa are bi^ily 
•anaitiwa %» tharaal pallntiaB* 
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Flij«loo«>eb«d,e«X faetova sueh as taaptratur*, «p«elfie 
oonteotivi^f pH» dlssolTad e:qrg«iit dli3.oytd*«» total iiar^as* 
and a i l iea • • •« to prodaeo no ehaaieo in tho natural eospoai-
tton of imtor of tho Uppor Oangoo Oanal at Kaalnptir, AUJI^TII. 
Conaoqtiontljr thooo faotora oroato no haaaird to tho flah fauna 
of tho aroa* 
Oontinuoua nso md dlaohargo of tho aamo wator Into tho 
oanal during I t s elosoro for oloanln^ purpoao oroatoa tlio 
nain hazard to flahos of tha canal* !P«nparature i s abruptly 
inoreasod tmd modified tli© oho.aioal composition of the irater 
lagr deplatin^ the diaaolvod oj^ ygmt eontonta, altering tho pH 
valuoa and othavoiiaiiioal oonstituonta. <^ hi8 oxorta a 
ouarulativo of foot vhioh roaulta into a hi^h aortality of tho 
tlwh* Of the 32 apooiea of flahea vhioh inhibited theae 
vaterat none oould aurriTO whan the tenperature roae to 
49*0 in the oanal. 
Oaarpa are found to be aore aenaitiTO to uafarourable 
ooiiditi«&a ereated by the riae in the tenperature of the 
eonal water. Oat fiahea are ooaparatiTOly more tolerant of 
the tea^erature fluotuationa* 
Hall fauna of the oanal ia found to be very rioh« both 
^afttltatlTely and (lualitatiTaly. fhia haa great eoanereial 
•a&m#« Iias>ga*Bised apeoiea auah aa ^•j&|||Haff L^oalb^au^ 
• f tlia mwmmtAwX aatolMa* 
:2 
tli« 9tt90t of Aquatio poXlution on fr««hvat«r fl«b«« 
ooflorlBg in t t e 0|)p«r danip** OmaX was stitdiad liy obaarrlB^ tlia 
pliyaieo-oliWBBioal eondltionfl of vatar of tha eanal at a at rat eh 
of about tiiraa kHomatara at KaaXmpQTt Xli.f(Bcehm 
A mmh9r of pitsraloo^ehanioaX factors gaoh as 
tof^aratura, ^paolfle ooaduotlirltya dlaaolvad o^gan^ pH, 
ohlorldaa* total h«r4xi*»m and ai l loa war* atudltd nith raapaot 
to thatr affaota on tha ooouranoa of dlffarant speolea of fiahaa* 
BxoiQit for tmperaturat »on« of those faotors had »ny affaot on 
tha f ish fauna of tha oonal* ThaanaaX poXXuti<m pv^mmxtBA a real 
throat to fLah fauna of tha oanaX a^ d an abrupt ineraaaa in tha 
tanparatura of vatar of tha oanal Aie to tha olosurs of tha 
oanaX for a pariod of about f l f ta«i dayst oraatad an alamini? 
altuatlon* Ham to oontiauous usa and disohar^a of tha aaaa 
iratar Into tha oanalt i t s tais^aratura roaa f^on 52^0 to 49*0 
darinif tha pariod under InTastlsatlon* X i^ssolTad o:qr^n, pH 
and other ohaaioal oonstituints irere gfmtlj aodlfled and 
•sarted a euaolatiTa affaet idiioh resulted in a heavy mortality 
of tha fishes in the re«ien« On the las t day of the olosure of 
the eanal lAsn the tea^eratare rose to 49*0« the fish fauna of 
the oMnal luid praetieally ••nisfaad. 
fhs aa&n daMa«e was eauaed to the earpa. SeToral 
•psoiss SMSii as j^*JEilli|it k»MtiJmm,» k^JUliM* Z»SM3Jk* £«Jii£iiit 
l»*liilttA« JnlfeMllii v*'* fumA to be hi^ ^Oy sensitiTe to 
4 o 
t«ap«r(itiur« eonditlofis. the eatfl«li««p J* atttt. J|« ••«i#h«la, 
relatively mora tolerant to tongporatura fluotuatloiifl, 
l^ lia ilmh fatna of tli* o«tal i s quita rleli and Avtrijag 
tha preaant invaatlgatlona 32 apaolaa of flahaa balon^in^ to 
nlnataen genara were oolleoted* She loajor oarpe vere oowaoiily 
represMited by ^•22M^» li«eall>ag |^> S,*SSStBa3Jk ^ ^ £«MUa* «il^ d 
lnr^e->aisea oatfta^Sf Vm j | | | i » J|« aeenat^a were nZao »lnmdjint-
ly found. U* XSM^t m&om^mt the carps, fsaa J . at,1n:^  awon^at 
the oatftsliesy were most n!}imaarit apeeies, thottah il.aewiafaalq. 
«n* I««qqlli^ Qg^  cottia «l80 be coaattjnly found. i | . .araatuy. 
ft>aGfale^t,,a. ^.^ffilss a»A U*.<lty%?Aft ^©^^  aJicm e^t the rare 
epeolea colleoted. 
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JLl.iLl-.^fUUL<L5t.aL 
ilabftsttrt J»3« 1967* fhB surriTal of aalnoii Oalao malar) 
aA4 Ma trout (S.tratt^) 1A tramh aiiA 
aalino vat or at high tonqsoraturoo* 
Wator EoooaroH* 1* 717^730« 
Aldordloo, ».i?« m& Brott, jr.R.# |957. 
3oao offoot of oraft niXls offluont on 
^aolfio 3al»on* 
«r*J!l8h* Has* Jd« G$nad«« f4t 785* 
AXdordioOi B*F* 1963* ^oao offoets of al»alt«uteoua mrlation 
in sal inity 9 teisporataro and dlaoolvod 
osQrgon on th« srooistaneo of youn^ eoho 
8a2ffl<8i to a toxio atibataneo* 
J. nah. ilo8« Bd« Can. 20t 929-545* 
AM«nd» 3*f Tasutfik«» W, isnd Horisran, H* 1969* 
3oao faetops influonein^; auaooptiliility 
of rainl»oir trout to tho aouto toxielty 
of an otlv^l aoroury plioophato* 
fonulatiOB ( Tim0[ ) • 
Trtfia. Aaar. Hah. 3oo. 961 419-425. 
ilMrloan Publlo Hoalth AaaodLatios. 1965* 
Sttfidard HotlMda for tbo BzaalBatiaa of 
Vat or and Vaato vat or* (12t)i od*)« 
inor« Pttbi« Hoalth Aaaoo.f ITov York* 
7«9 pp» 
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9«M •ff«et* of teptattlAor on tduofl l ls 
7raii««Aaer« Htfh.Soe* 95(3)i 297-909* 
Bauerjtat a* axid Hotwani» H«p, i960* 
BQWB otisarratioRs of poUjatlon of tho 
^•Aon Strotft liy offluonta of a sugar 
fftotozyt Balrampttr (tl*P«}, 
Xnd. itmr. Hah. VIZ (1) s f05. 
Bhaakarefftt ^•H.^ 1947* A plaa for vater poiautloii* 
Hea*Iiid» Hod* 3a»atte« 92» (12}t 750* 
Bhii3aoh&r» B.U. & l^avld, A»« 1946* 
A 8tti(^ of the effeots of faotory 
efflnants on the Bhadra river fisheries 
at Bhadrsvatl* 
Proo. 53rd«Xad«3Qi«0aiVf« PartZXX t 130* 
BoBSt P.O.* 1944* Oaloatta lavage end fish C^ture* A 
Sjr^oalun on the utLHaatlon of seva^ 
for fish ettXture* 
Proe«Hat.Xn8t*3al,Xadla. 10 (4)> 445* 
BaatroM, 3«I<« ft Johnson, H«(}.* 1972* 
Sffeets of pentaohloroph«&eX on w&9«es 
InTslTed In ener^ aetaheXisB in the 
XlTor of the eeX* 
Ceq^«lioeh«a«Phrsi01« 41B t 359->5<9* 
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Br«tt» J.B,* 1969* a«a«Mt Tmvrmtw and fiah. 
Ch»aaipe«k« 3«l«iioa. 10t275-276* 
Browt t«H. 1968* !21M oaXoaXatlon of th* aeata toxloitgr of 
nlxturoa of poiaons to raiabev trout* 
Water H«8« 2i 723-733• 
Bvoiin» '^.lut Joraan, B*H«H« m& 'SiXX9T, 3*A* 1967« 
!i!i» offeots of temporfttuFo on tito aoato 
tozlolt^ of phflQol to rainbow trout la 
hard «ater« v/ater Hoa, U 587«394« 
Bnmg0» ^i»A» 1971* Chronlo toxlolty of slno to tha fathaad 
liinnow gja^hales pro»alae« 
'2rmB* l^rnvm l le l i . 3oo« 98s 272-279• 
BrungBt 'J*A*« 1973* '^ffaots of roslduaX ohXorine on aepiatlo 
l i f a t Mteratiara roviair* 
J. crater Poll.Cont.I'ad. 45* 2186-2193* 
Caim8» J* <rr* and iiohaier. A** 1963* 
^avlroimental offaeta upmi oyanlda 
toadotty to ftali* 
Notulaa Natoraa* 3611 1-11* 
Oaima* J*Jr*t Lanan» ^•H. and Farkar, 3*C* 1972* 
Follutioa ralatad atraotural and fanetionaX 
ohan^a in aquatio eoaoiiinitlaa vith 
aaphaaia on fretia nator a l ^ a and protosoa* 
Proo*Aoad.Nat«Sei, Pbila* 124t 79-127* 
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Qop*9 O.B*« 1965* 
Halar , »• !970# 
0««lcijig» A«V« f959« Z|i« •ff«ot« of Muk t«iip«ratiir«« w roftoli 
(Rutilii^a «|tiltta)» XI Th« •ff«ot« of 
to^poratuiro iaoroa«liu( at a kiioim 
ocmataflt rnto* 
jr, %9* BioJL* 9$t 2f7-22f« 
SpOTt flolioz^ iaTooti^ations* ZtaborAtozgr 
•tuaios and toxleoXb^* tr.a. Bar. Sport 
IHsherloa & V l i a . ^er.Olr. 2261 51-54* 
^aotora affeotiii:^ pestioido-induofid 
toadolty in an aatuarino flaii. 
Bur* %ort« I'lahenea ^ 1i!ildX« $eet* 
Papers, JTo«45» 
nistppatholo^o lesion® in oattliroat 
t^fottt ea^osod oftronioaULy to th© 
laiootiolda sndrln* 
4]ii«r* J.£»ath* 64( 321*336* 
Kriohaofn Jonesy J«H» 1951* ^iio reaotion of tlia Bdanov 
y^ ift^ iVTOf} p^ 03Eint3^ a to solutions of phwooilt 
orthoorosd and paraorosol* 
J* ISxp* Biol* 201 261 
Bllar, It.I.. 1971* 
yarral, M.A.» 1930* A biolo^oal sarrfgr of th« 3t* Laworonoa 
Vatershad* IZ studios of tha l)Ottoai fauna 
in poUtttad araaa* 
Biol. »irtm Ho*5t Sup?* ^Nantiatli inn* 
Aapt* t 192* 
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lOvliMt S.A,» 1887* <li« lak« • • • «lerMO«a. Bolltliiii of ^1M 
P«orlm 3el«atlflo A«soeia1slOB*(R«pzliit*d 
1925} Bttllotin of tho I l l lao lo 3tato, 
Hatural Hlstoxy Suxroy, jLJt 597* 
Ay , F.B.J* 1964* AnlBuls in aqpiatlo oiiTirflBiioiit i fiohoo* 
Handbook of playolologrt 3«ot.4* 
Aaier* Physiol. 3oo« WashliMrton, 2>.0. 
pp. 715«7aB. 
B!ry« ?.S.«rf 1967* Heoponsoa of Tertet)rat« poikilothorBui to 
t08ip@7atu3?o* Ohapt* l i t Xn A«H«Hoso («d.) 
ghorraoMolOffy. 
ACad. Proas t Hew Iork« 
Qaltsoff, W.A.» CMpaaa» J.** Hoster, A.D. nnd a i ^ o , J . l . 1958. 
Prellialnary roport oa tho oauao of tho 
doolino of tho Oystor indastry of tho 
Tork Hlvort Va.» fmd tho of foots of pulp 
• i l l pollution on Oyatora. 
Btiroau of Hahorios InTooti/i^tiottal 
^ioport. 371 42* 
Ofinapati, S.V. and Aliknntal, K.U.* 1990. 
'aotoxy offluont froa tho Hotttur Chonloal 
and Industrial Oox^oration, Ltd. ottur 
DaB» Hadraa» and thoir offooto on tho 
Hohorioo of tho riror OauTory. 
Proo* ITat. Znot. 3oi. India. l6(S)t 189* 
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a«rAi«r, (!•&* and T«T1O2I, P , P « * 1970* 
of an •fltttwriA* t«Ito«t to eatelma, 
J»J?i«li.Ao«« Bd. 0«i« 27taia9«-2l96* 
Ooor^ Ot M.Q*, QafliM, 3.2* and 31ddifl» A*Q* 1966* 
A llanologloal wart^ of RlTor K«li 
tfith roforono* to fiah aortality* 
Ifirrirdii. Htalth* 8* 
(}or0drofft W«A«» 194?* Bffaot of ohango of twaporatua^ on 
rolmtiiro toxiolty of rotmiono and phonol* 
«r* 4frio* Hoa« fi7i 65-80• 
»h08h, 3 .B, , Hay, P. and 3opaUa?iBhnan, V. 19?3« 
•^ urro^ flpsid charaetoriaatl cot of irasta 
vatora dlsobargad into tha Hooftaly, 
•atuaZ7« 
J. Inland B.an«Soo« India* 7 t 82-101* 
URS«X» 0*a«, Thomaan* W. i^ id ilaitiit 3*J** 1971* 
SonaitiTlty of atripad baaa and atiok-
laliaok to anaonla in raXatioa to tamp-
arntura and aaXinity* 
OaUf* Tiah and 9aaa. 571 194-161* 
Haath, A*9* tfAd Hnghaa, 9*N* \y!3* 
Oardiorasottlnr and ranplratorj ehangoa 
dWPittf lM«t atrano in vainbov tront 
(JllBf uliilhftHiJti ^  
J« »m^ »i«^« 9$t 913-998* 
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H«BA«»K»n, 0«» Piek«viB#» Q«H. md 'arsvtll* 0*H« 1959* 
B«latiir9 %exl«11gr of tm. ehldrinatod 
hydroeailiaii las«etiold«« to fo«r apooioo 
of iimh, 
Trtnm^ iaor* Hsh. 3oo«y 681 23-32« 
Horbfipt, B.V.M** 1962. Tlio toxicity to rainbow troitt of opont 
atl.ll llquox** tram tho (UstHlmtlon of 
ooal* 
ion. Appl« 3iol« 501 755-"777« 
Tllltlbran^ ii,Qm* 197t« Sffaots of omdialUKt alAOt »«zi^fin«a«, 
and oalolua cm oxfgm mid phosphato 
sotabolisia of blue^jlll l i ver aitoohondrlft. 
tr,^at« POU^Oont. ^ed, J^« 8f8^23« 
Hokanaoa, K.U*^» md Clmith, L,li,,jrr. 197!» 
iioao faoters Influonolii^ tozlolty of 
llaoar alkyXato stilfonato (I* A3} to tlio 
bXttoglll* 
Trano* A«ar« Hah* Soo* lOOtl 
HolBb«rit» B*, J«tio«ii,3,, IiarMioiy A«» L«vaiidor» X* A 01o«oiifN«1973 
MotabUe offoota of taobnleal pottta-
ehlorophanol ( R 0 P) on tho aoX 
L.Com^.BloolMa«Phyaiol. 43i( IB) 1171-183* 
Bopklna, A.B., aaltaofft P.3. mA MoKilll&, B.C.* 1931. 
Iffoota of p«Xp a l l l pollution on Oyotoro* 
iKU^of tlM V.3«ittra«ii of ] i«b. 47t129. 
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Herft, 3.L** 1942. A short ii#t« w tli« pollutiMi «f 9trmsm 
in XndlA and !%• Iilc«2y •ff«o% «B fishwi* 
Ifpork of fioli ooraittoot X«0«A«R« 
HOJTA, S .L . and l^airf S«K»^ t944» 
Pollutlcn of otroaK «&<! eoaaorration of 
flahoxleo. Sfflutfit of th« Qainltto 
?aot03?ar at Hun^oo» OarjooHn;? Dlott* 
Proo. if at, Inst , 3ol« India, 10 (1 ) . 
Huflfhas, 1. . & iioborts, J#0, 1970. 
A study of tho effoot of toa^oraturo 
chiSi^oo (m tho rooi^ lratQarsr puapo of 
tho rainbow trout* 
J. a^qp, m o l , 521 177-192. 
Zyatoai,K,y^aBiurH»i'«tXta0awa»T«» Hanga» X k ^km^vutn, 3, 1998. 
Xosdoity of ondrin to fioh* 
:^ro«. noli . Oult* 20t 159«162« 
Johnoon, O.W. 1968. Pootioideo md Hshos * 4 roriov of 
•oXootod Xitoroturo* 
Irgno* Aaor. Il«h« 3oo« 97 s 398*424* 
Joooot J,A«B* 1964* ^ah and riTor pollution. 
London» Buttorvertli, 
Kalo* 0«K,» 1971* 'Pollution and AB8*t 
Ohm* i«o Xndio, 22 (5)i 302, 
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KfitB, M. and Ohadidok, ^.d. I9i1« 
Soidlei'tj af •Bftria to voa* aorthvtffl 
Iraa««AMr, I l t b . 3oo« 90i 394-997• 
K«15«, M, And Oauffia, A.H,* 1952. 
3?h9 off cot of 3«va^ polltttlon oa tho 
fl«h poj^ulatian of a Hid Voataxin Straam* 
a*raii8« immr. Hah 3oo. 156. 
Klaiti, L*«- f 982* iilvar PoXlutiont 2« Cansoa «iid tffaota* 
Buttartfort^ Lm&dOEkt 456* 
KolkultB, &. & Plnrseosi* !909« 
Okt^oglo dor tiariaohaa 3«%|>roM«3i« 
Jiaitra^ ani!' I>ehra T<m dar biolofiaohaa 
>aif aoserljoairt ailung • 
ItttamatioaaX Haraa dar ^aantaa %dro-
Molo^o and Hydro^aptalo* 2i 126. 
(franalatad 1967)* Soology of aBlaal» 
S^probla pa^oo 85*99 • Vadaral Vatar 
PoXltttioo oantroX Adalnlatratlon, cr*9, 
Oq^artnant. 
Konar» 3«K. 1970* 3oaa affoota of aaUathal larala of baptt 
akXor on rotet luHtfS rahita. 
J«Zttlaa& liali.3oo«Zndla*Tol.ZXt 91-94. 
Laidca, A.S. and Motmt, 9«Z« 1969* 
0mo affoota of Allqrl Bwaoao Salplioaato 
OB ULttOigillt L a a ^ a Maaroolufimo. 
fvaM* lMor« liidi* Soo* 92t 4t 972* 
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Proo. XTXI iBdnst* Wast* C0iif«,lO6i 541* 
Llordt K* and Hev<b«rt, D.V.H* 19#2* 
Th« ttff«ot of tlitt tnrlroiintiit an tte« 
toxLeity of poisons to f ish. 
J,In8t«fubllo« BBj^ lnoora, pp. 132-145• 
Maoek, K.J., Hatohinsony 0. and Copo, 0«B. 1969* 
lh9 offoots of tooporfttnro on tho 
auseoptlblXlty of bltxogllls and r«ilnl30ir 
trout to selooted postioldoa* 
3ull«a^vlron«C7ontam« Tox« 4t 174-t85« 
Madhi» H«A« 1966. Fort al l tgr of soao i^ooioo of fish to 
toxaphono at tHroo toivporataros* 
XnToat* KLsh. Oontr* 1966 (508), 6, 5*10, 
Qhm* Abstr* 6ft 20967g, 1967. 
Hahajan, C.X,. and Sln^» J.J, 1973* 
Vatar Pollution In Rolatimi to tho 
Blologjr of Hollos* Part ZX- Hlste-patho-' 
l o^oa l oliaBiFOS Inditeod Iby srnttetlo 
dotor«onts In tho « U l s of fitllCSKUfSllit 
Proo*%S9* «a OATlroaflwatal polltttloB« 
l?75. 
Motvtfiit M«P«f Btnorjo«>i* sBd KarsmhsadsBl, 8«J« 1996* 
8sao o^sorratioas on tlM poUmtlott of tho 
rlTor aotto W tlM faotoxy offlmsnts of 
tiM Boltts» XiiiMitilM st Oslalsftsfsv 
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P9»9r9mm of fish** •atpostd td Induttvial 
maian J.Bxp. Biol, 13(6)» 571-573. 
Murphy, P.C>. iod Murphy, J«V« 1971. 
Corralation botir««i rospiraticm and 
dlroot uptako of D 0 Z in tho aoaqulto 
fish ,>>aft^ i^ ffl9 ,allMliff.» 
Bull* •%!•• Cent* fox. 6s 581*588. 
Ogilvia, D.K. «ffid indaraou, ^.II, 1965. 
Kffaot of Mi OB tamparatura aalaotion 
by youn^ Atlscatio saLaon, 34f»o JUiM." 
J.Hah.^^aa. M, Qm* 221 503-512. 
Pansaa, B* 1971. ^ha affaot of watar traatad vith ohloriiia 
oa. l iv ing flah* AUatiai Koasl. 
53(1«4)t 87-89« Salaotad Watar Eaaouroaa 
Abai« 5 ( ta)t p-53. 
Qaaia, 3.Z, aad Siddiqi, H. i960. 
PvaliBiiiaxy oUaarralioaa ou tlia poXXutiwi 
af airar KaXi eauaad ^ tha affluanta af 
iiidttatrial vaata, 
Otkrr. Sai. 29t 310-311* 
iULoliardaoii, E.8.* 1925* CQian^ a in tha aaall battaa fauna of 
?a«RUi laka, 1920-1922* BuXXatin of tha 
ZXXiaol* 8t«ta VaturaX Hiatovy attrfj 
19 ( i r t i a * 9)1 97r« 
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BiT«r. 1923-2$t i t s di«trlbttti«B, •««a4-
tfie«« ••Xttatioiif aA4 lii4«x T«ltt« ia tite 
atttdbr of straaa pollatioii* 3all«tlB of 
XlXlBoia atftt* KatttraX Hlstoary 8iupT«r* 
Sah^al, J«K# t973* ^ i ^ and llsh«xlM of All/^arh vitli aotoa 
on tho f ish oatolitt* 
J* Inland flah.Soe. India* 7 t 23-2@« 
QBxmtUt K«l>.9 Cbakra^ aiPt^ rr H.xi«,H:h8nffA^Q.^ Chattopadhya* 3*K« and 
Cliand* H« 1966» •»Pollttti<»i atudlaa of Hlrar ^an^aa naar 
Kanpur** ^v* Haalth, 6t270« 
Sath* il«K* and Bhaslcaraiif '^•^m t990« 
iffaeta of Induatrlal Wasta Oiapoaad tm 
tha 3isriita3fy oondltlon of tha Hoo^ rU^ 
Hlvar SM and around Caleutta* 
Indian J . Had. Haa. 3S (4}t 341• 
3halford» t ,E, 1917* 'An axparla^ital atudy of tha affoot of 
tgtm vaataa upon tlaliaa« nl'th apoolal 
vafaranea to atraam pollatiim. 
BuU* XII* atato, Ziab« Hlat. l i t 381, 
Skldiiora, J.y* tftd foToU, P*V«4.* 1972* 
l e i l a affoota of aino auXpliata an tha 
fllXa of ralBhev ti««t* 
Watar Eaaaaroh «i 217*130 • 
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7iato«T«t«kll, 7.B,» 1962. tvady ]Witraidi.^ o««ZopovT«4* 5i950« 
iittd«» ]i«A*« 1969* 
Wallt«r, C.ii.« t963« 
Waloh, F»3, 1952. 
l o o l o ^ of JuTvallc taT|»9a aii4 t f f to t i of 
ai«ldrlct OB tvo aa«OQiat«d apoelM* 
Bur. Sport Hall. & ^aidlifo Tooli. 
Papora, Mo«41* 
Ibdotbal derlTatlToa as «f\ui^tlo borMoidaa 
in tlahary haMtata* -^ aada* t1t226-252» 
Goaipmi^ , ji^liiladalphla. 
Whitehotise, .^W. 1971* woaa aspect a of th© M o l o ^ of Lake 
^aw8f;2niiyd<i| a powar sti^ ftlcm eoolin«; pcnd. 
HydbPoTilolo^a* 381 253-288* 
Wia1)a> A«}F,« 1928* Blologioal mixr«y of tha Upper Klaslsaipi 
4lTer with, apeoial raferanoe to pollutloa* 
Bull. tl^a. 3ur. Hall. 43(2)1 137. 
ymifra net a«i«atad In ggjainal. 
